Mertommgeckie ykasaHug Ne 3
JNUHAMWYECKHUH AHAJIU3 PHIYAXKHOFO MEXAHU3MA
1. BBEJJEHUE

OaHOH U3 OCHOBHEIX 3a7a9 JAHAMHYICCKOIO AHAIH3E ABIACTCA oIpeaciIicHHe pealﬂmii B KHHC-
MAaTHYCCKHX napax MEXaHuiMa, BO3HHKAKOIHX B IIPOLIECCE WX paﬁom. le‘l oM CHCTCMA BHCII-
HHX CHJI KaK ITPaBHJI0O H3BECTHA B, KPOMC TOT0, H3BECTCH 3aKOH JIBHKCHHA BXOJTHOI'® 3BCHA MEXa-

Hu3Ma @i{t). B mpenenmax kypcosoro npoekra (paboTe) mpumeM, 910 (1=Const H COOTBETCT-
BYET 3aJlaHHON HOMHHAJIBHOH yrnopoit ckopocTu kpupommna. OnpenesieHHe peaxiuid Oyzem
BECTH B nepeoM Npubmikenud - 6e3 ygera cult TPeHHUS B KHHeMaTHUeCKUX rapax.

B namnHelilmeM HCHONMB3yeM HarmaaHeill rpadoaHanATHMEecKHit METO] ONpeneleHHs peaKiuii,
cBOAfIUMIACA K rpadnuecKOMy peLICHUIO YpaBHEHNH paBHOBeCUS. 3aavy onpelelleHus HEU3BECT-
HBIX peakunii B KMHEMATHUYECKHX Mapax oOBYHO HA3BIBAIOT CHJIOBBIM aHaimM3oM. [Ipu ee pemennn
UCHONB3YIOT NMPHHIMH KMBETOCTATHKH (mpuBuun H'Anambepa), KOTOpHIH HO3ZBOAET 32 CYET MPH-
CoeaMHeHHs K CHCTeMe BHEIMHUX CHJI, BefiCTBYIOIMUX HA 3BeHBS MEXAHW3MA, CHJI HHEPHMH B JATb-
HEHIIeM UCMONb30BaTh YPABHEHUA cTaTHueckoro papHoBecud. Ilpu >10M, Kak M3BECTHO, H3 Kyp-
ca TMM {1],[2] cTatH4YeckH ONpPeRACIMMBIMH CHCTEMAaMH 3BEHBEB ABILIFOTCA H3IBECTHBIC TPYHIIBI
Accypa (muangr) [3].

HeoGxomanMo HOomYepKHYTh, UTO MOCACAOBATE/IBHOCTE CHIOBOTO aHanu3a obpaTHa MO OTHO-
IMEHUIO K NMOCAEN0BATENBHOCTH KUHemaTuveckoro. Ilepsoii adanu3upyemol auaaoit 6yaer mo-
CIICHHSA TIPHCOSIMHCHAAA, Janee - Npeapaymiad ¥ T4, OKaHYHBaCTCA aHAIH3 PacCMOTPCHHEM

mexaamima 17° knacea.
CuioBoif aHATH3 BCETHa TPENNIECTBYET PacieTy 3BCHBEB Ha MPOTHOCTD.

2.OIPEAEJIEHUE CWJI, JIEUCTBYIOUIMX HA 3BEHBSA MEXAHHU3MA.

2.1. BreinHKe CHIIEI

[lepRoHaYaNBHO ONpedenseM BHEINHHE CHIBI, ACHCTBYIOMMHE HA 3BCHBS PEYAXHOTO MEXaHH3-
ma. Cunpl TOKECTYH onpeaenseM no Gopmyne

Gy = Mg Q2.1

roeqgr 10 M/c - yckoperme cBoGoaHoro naaeris. CHIbl TSHKECTH NPHKIAABIBAlOTCS B HEHTpax

Macc 3BeHbeB — S¢ . Eciu nonoxeHue HEHTpa Mace 3BEHA B 33JaHMU HE 3aaHO, TO €ro CNeayer
TPHHEATE PacHoIOXEHHEIM [IOCPEIHHAE.

B 3aganuu Ha [POEKTUPOBAHUE CUABI NPOUIBOACTBCHHOrO COMPOTHBICHMA(ANA PHIYAXKHOIO
MeXaHH3Ma HCTONMHHTEAbHOR ManmHAs - MM) wim ABIKYIMHe(is  phIHaKHOTC MeXaHH3Ma JBK-
rarens - J[) 3a5ai0TCA HENOCPEACTBCHHO B BUAE IPAPUKOB KX U3MCHCHHS B 3aBUCUMOCTH OT ne-
peMeleHns BEIXOJHOrO 3B¢Ha, MO0 rpaduUKkaMi H3MEHEeHHS JABJICHHA ra30B Ha MOPIIHH - TAK Ha-
3bIBAEMbIMH HHAMKATOPHbIMU AMarpaMmamu. Ha puc.1a nokaszan MexaHH3M KOHBEHEPA B OJHOM H3
12™ nonoxenuit. KpoMe Toro, INTPHXOBLIMA TOHKMMH MOCTPOCHE! JBA KPaiHUX MOJOKEHHSA Me-
xaau3Ma. Touxka D Buixoanoro 3BeHa - 5 npu 3ToM 3aHMMaeT nonoxeHus Do uau D¥*,

flpu nepeMemeHnH KPABOIIKNA BHYTPH yrila (ox, 00pa30BaHHOTO NMONOXEHHAMH KPHBOIIKNA
INIA KpalHUX HOJNOXEeHHH MexaHu3Mma, Touka D aeuxercs or Do k D*. [pn nepemeruenny kpu-
BOIMIA BHYTPH YIia ‘]‘7 XX - HPOHCXOIHT JBkxXeHHe Towxu D B oOpatHoM Hanpapnenuu. flo-
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CKONBKY (f)px > ‘fxx , & yriosas ckopocth ¢ = Const, To Bpems t pxX > £ xx W, cnenosa-
TEABHO, CPEAHAA CKOPOCTh NEPEMEUICHUA TON3YHA B NEPBOM cayuae (ans yrna 5‘7 PX } MEHbLUE.
3ta daza paboTh MexaHu3Ma COOTBETCTBYET pabodeMy xoay. Bropas daza - XoJlocToMy X0y, TIpH
KOTOPOM YCHIJIHE Ha BHIXONHOM 3BEHE [,y MIIM Mano WM KaK 3TO NPHHATO Ha PUC.la pasHo BYImO.
[lpoenupyq TeKyinee noioxenHe To9kd D Ha BeTBs IpadiHka usMcHeHHAA ycHiuA Fpp = Const
(KpHBOLIMT HaXOARTCA BHYTPH yria (P pX), ompeacnacM BeJMHHHY CHIBI NOJE3HOTO CONPOTHRIIC
HHUS Ha mojsyHe. HanpaBiieAWe CHNBI TONE3HOTC CONMPOTHBICHHS IPOTHBOTIONOKHO CKOPOCTH
TOYKH e¢ NpuwioxeHus. [IoCTpOMB INaHBl NONOXKEHUH, JUATPAMMY H3MEHEHMA YCHMIHA HeoOXo-
MO “TOpHBA3aTh” K KpalHHM MOJNOXKSHHAM BHIXOJHOTO 3B€Ha {KaK Ha puc.la).

Macuraburtii Ko3hPUIMEHT N0 OCH OPANHAT ONPEACHIETCS BEIPAOKCHUEM

Ke=Fp /T, [H/m]

rae f- amuHa oTpeska us auanazona (80-100)MM, n306panalouIero MaxCUMANIbHOS YCHITHE.

B ToM crydae, echm 3azaeTcs HHAHKATOpHasd AWarpaMma, IpHHLHAN ONpeAeeRUs YCHIHS ITOKa-
3aH HA pHC.2.

Kak # panee onpenensicM kpalHBe NOJOXKEHHA BRIXOZHBIX 3BEHBCB — 3 H 5. Bribupaem mac-
wrabipld KOPPHUKEHT MO Ocy AABIEHK

KP = Prware! Pruare  Pruar (80 ~ 100)Mm.

Wcions3ys 3aBaHHYI0 OHKIOIpaMMy, KOTOpas 3afaeT MOCIeA0BaTeNbHOCTE depenosanus a3
Tpotiecca B WUIMHAPAX IS TEKYILEro MO/0KEHHS KPHBOLIMIA CHOCHM Mojioxenns Touek C u D
HA COOTBETCTBYIOUIME BETBY WHAMKATOPHBIX JHArpaMM (Ha puc.2 - pafouero Xona ¥ CxaTus CooT-
BETCTBEHHO). 3aTeM onpe,u;enﬂeM CHUIbI, ASHCTBYIOMIME Ha [IONI3YHBI:

—(i'") *Kp ** (Dus} /4

Fp=(i1) * Kp *JC * (Dnb)2f4 , (2.2)

rae (11),(1'1") - BeNU4UHBI OTPE3KOB, COOTBETCTBYIOLUX PA3SHULE AABACHUI, ASHCTRYIOLIMX Ha

TOPIICHb CBEPXY M CHA3Y B JaHHOM €ro noioxeruw, Dng , Dop - apamerph TOpIHEH B [M].

Tockoubxy paboune MONOCTH HUNIKHHAPOB PACTIONATAIOTCA CBEPXY OT MOPLIHCH, TO MPH MOJOXKH-

TCIBHOM 3HAYCHUH OTpe3koB (i) u (i'1') cuia AaBnenus ra3os Oyaer HanpasieHa BHU3 (CHila FB ),
a BBEPX B IPOTHBHOM ciay4ae (Cuia F.D ).

2.2. Cumel mHepIHH

Kax usBectio u3 xypca TMM [1,¢.250 - 252],[2,¢.57 - 58] anemeHTapHsie CHIB HREPUMU JUIs
3BeHbEB COBEPINAOIINX nnocxonapannenbﬂoe JBHXKCHHE MOTYT OBITH INMpPHBENEHHM K TAAaBHOMY
BexTOpy D, 1 [IABHOMY MOMEHTY 3THX CHIl M

@ =-m*ag n Mf’z- Isi *&; , (2.3)
rae m , Jsi -COOTBETCTBEHHO MACCa H MOMEHT MHEDPILUK 3BEHA (CM. 33/AHME); A, 34/ s 5 - COOT-
BeTCTBEHHO Belcropa YCKOPEHHA LHEHTpa Mace 3BeHa H YTJIOBOC YCKOPCHHE 3BCHA.

Ecnn ang pexkoToporo 3seHa m; WM JSi HE yKasaHbl , TO A HEFO 3TH BEIMYHHBI CICAYET
NPAHATH PABHBIMH HYJIO. 3JTO 03HAYaeT YTO STH XapaKTepHCTHKH 3BEHA NPEeHEOPSKHMO MaiHl B
CPaBHEHWH ¢ AHANOTHYHBIMU AN APYFMX 3BeHbeB. Onpenenenne ag; (f:,’ noapofHO  paceMoT-
peHo B mmreparype|3].

B aanpHeiimem B KauecTse npumepa Oyaer UCNONb30BaH MEXaHW3M KOHBEHEpa, nAaaH nojao-
®eHHS KOTOporo mpuBeeH Ha puc.3a. [log HHM NoOCTpoeH niaH yCKOpeHHH MexaHH3Ma (pHC.
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30) AN MoNOKESHUA BXOJHOTO 3BeHA - KpHBomHMa 1, cooTBercTRyonere N BapHaHTa YHCIOBBIX
3HAYCHMH, BLINAHHOTO NpenoAasareiem saaanus. Mcnonssys nnan yckopenuit u §. (2.3) neobxo-
JUAMO TIOKa3aTh Ha 3BSHBSIX pHC.3a — CDL- aM i

Haﬂpl{Mep, 14 3BCHA 2 BCIHYMHEBI FIIABHOT'O BEKTOpAa H MOMCHTA OIIPCICIIACM 110 qlopMy.TIaM
= #* = 3 E

qub = Jso*Ep = Jso* ag'; ffm = Jse* (npa)* Kaff)g,q . 2.4)

roe (142 ), (np a) - OTpe3kH MaHa YCKOPEHHil. [ naBHLIA BEKTOP NPHKIIAABIBACTCA B LEHTPE

Macc 3BeHa 2 - To4Ke Sy B BHIE BeKTOopa (IHHOH okolo 15-20MM), HalpapJieHHEEe KOTOPOTO IIpo-

THBOMOJIOXKHO COLTIACHO ().2.3 HANPABIICHHIO YCKOPCHHS LICHTIpa Macce agp (cm.puc 36). Hanpas-

JICHUC TTABHOI'O MOMEHTA Mg’ HaMpaBIseM NPOTHRONONOKHO YTHOBOMY ycxopeHmo (mocnexmee

OTIpenenseTcd KaK HalpapBIeHHe NOBOPOTa 3BeHA 2 noj AcHCTBHEM BEKTOpa a BOKpYI' ilEHTpa
OTHOCHUTE/IBHO BpALOCHHS 3BEHa 2).

Hna 3BedbeB 3 u 4 riaBHbie BEKTOP H MOMEHT ONPEACASEM AaHATOIMYHO, NOKA3biBas WX HA
COOTBETCTBYIOMIHX 3BeHbSX. [114 3B¢Ha | B CUITY yCIOBHA ¢0¢ = Const BenUUMHA 5,, ={ H, CJTe/0-
BatensHo M, = 0, a rnasHeid BekTop @ = my * ( Je8;) * Ka Gyaer NpANIONEH B TOUKE S( 3BCHA
! mpoTuBOMONIOXKHO BeKTOpPY (T 31 ) Ha nnane yckopenuH. Jing 3eHa 5 - 6 0 (3B¢cHO JBH-
KeTcq MOCTynarTenbHo) B, TakuM obpasom Mg =0, a &5 nanpaeBncHo l]p-OTHBOIIOJIO}KHO BEKTO-
py (7T d) Ha nnase yoKoperHui.

3. OMPEJEJIEHUE PEAKITMA B KHHEMATHYECKHUX ITAPAX

3.1. Mexanusm, somogarom#it auagsl BBB w BBII

CutoBoil aRany3 corNacHO cKasaHHOMY BO BBGACHHH HavHMHaeM ¢ NocaedHedl mpucoeanReH-
ol auaant - BBIL Pucyem ee otaensHo (pUc.3B), COXPaHUB TOXE OTHOCUTENILHOE PACMONONEHHE
3BEHBRE ITO H HA pHc.3a ¢ COXpaHeHHeM MacmTabHBIX ITHH 3BeHbeB. C puc 3a IepeHOCHM CHIIBL
HHEPLUUY, TSNECTH U MOJIE3HOTO CONMPOTUBICHUA. KpOMe ITUX CU/T MOKa3biBaeM CMILL, HpPUN0-
KECHHBIE CO CTOPOHEBI OTCOCTHHEHHBIX OT ANalbl 3B¢HBEB - peakiuu cBaseii. [lockolbKy CHIBI Tpe-
HMS B PacueTe HE YYMTBLIBAIOTCSA, TO HA MOJN3YH CO CTOPOHBI CTOHKM AeHCTByeT peakuus Rpos5
NEPICHANKYIIpHAS HAllPAB/ICHHIO OTHOCHTENIBHOIO MOCTYNATEIBHOIO JBHKCHHS B IOCTYIA-
TENbHOH KudeMaTudeckodh mape. Orxocutensnno wapuupa D ona B obuieM cayuae AeliCTBYET Ha
miese - X. Bo BpamarenbHOM KUHeMaTH4ecKod mape OOLIYHO HEH3BECTHYIO HO Bem{tmﬂe | Ha-
npasinesuto peakumio (Rzyans JaHHOH 14aAbl) PACKIAABIBAEM HA ABE COCTABLLIOWME R 3y W RS‘;"
Hepras HanpasnseTcd Mo 3BeHy, BTOpas NEPICHMKYISPHO eMy. X HanpaBneHus Ha 3BeHe ykaza-
HO € TOYHOCTBLIO €40 HA0OOPOT» T.€. B APOLECCE PACUETA HX HANpPaBIEHHE MOXET HIMEHUTLCS Ha
180°. B o6o3HaueHuN peakIuu, Hanpumep R 34, HepBas NU(pa HAKHErO UHACKCA YKA3bIBAET CO
CTOPOHbB] KaKOro 3seHa AeHCTBYET 3Ta peaklus, BTOpas Hudpa - Ha Kakoe 3BCHO OHA ACHCTBYET.

[Ton aciicTRHEM CHCTEME! CHJl, TIOKa3aHHOM Ha CxeMe cH pHC. 3B AHada C €¢ 3BCHBAMHU
JMOJKHA HAXOMUTECA B KHHETOCTATHMECKOM PABHOBECHH, AT KOTOPOTO AOKHBI GBITH BEIIOHEHBI
CNEAYIOIIHE YCIOBUR

Ry, + Ryy+ G+ By + B+ Gg + Ty + Rps = 0
R(C*CD*K+G*h*K-€D* *K - ME =0 (3.1)
34 pt Gy * hg P Ky - @y * by y -

ROS*X =0 \
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FAC B NCPBOM YPABHCHHH BEKTOPA, MOAYEPKHYTBIE ABYMA YEPTOUYKAMH CHU3Y M3BECTHBI O BE/1M-
9MHe M HaIpaBlIeHHIO. BeKropa, MOMUEPKHYTEIE ONHONH - M3BECTHHI 110 HAMpPaBICHHIO, HO HEW3-
BeCTHBI 10 BenHunne. Bropoe ypapHeHHe CHCTEMBI, O3HAYAIOILEE PABEHCTBO HYNIC CYMMBI MOMEH-
TOB CHJI, AEACTBYIOMMX Ha 3BEHO 4 OTHOCHTENbHO IHapHHpa D , uMeeT eMACTBEHHOE HEHU3BECT-
HOE Ry{. B >ToM ypaBHeHuu BenmulHb hdy, hgy - npeacTapnaioT MacmTabHLIC ATHHEI IICY CHIT,
onpemeNfeMble IO pUc 3B KaK JUIMEBI NEpHeHAUKYIAPOB, ONYIIEHHBIX Ha JI.A. COOTBETCTBYIOMMX
cun u3 Toukd D.M3 BTOporo ypasHeHus nocjie NOACTAHOBKH B HErO URBECTHHIX BEJIHYUH ONpeIe-
feM

qu=(-G4,*th* K b@,* b, " K + Mf)f(CD*K“) (3-2)

Ecmi B pesynerate 'fi};} OyaeT MMeTh 3HAK MAHYC, TO ClielyeT HepedepKHYTh 0BGO3HAYCHUS
ITOH peaxumy Ha YepTexe U, He CTHpa CTApYIO CTPENKY BEeKTOpa, M300pasuTh HOBYIO HPOTHBO-
HOTOMHYIO CTPENKY PeaKIHK,0TBEUAIOMYI0 HCTAHAOMY HAIIPaBACHHIO 3TOH COCTAB/MIOMEH.

Hanee ucnosib3yeM fiepeoe BEKTOPHOE YPABHEHME, IPCABAPUTENLHO BhIGpas MacluTaOHbIH KO-
>pPUIHEHT cHN

Kg = (F)Maxe /f
rne ( F )M&KC MAKCHMAIbHOE 3HAYCHHE U3BECTHBIX CHJ B NMEPBOM YpaBHCHHH cHcTeMHl (3.1},
BK/IHOYad U Réq ; f- macwrabHas anaHa otpeska, Bpibupacman u3 auanasona (80-100)mm. Ilocae
BEIGOpA ONpeEIIeM M Macm'raﬁnble 3HAICHUS BEKTOPOB CHJI, HAPHMEP
RM— qu / Ke : Gq = Gy /Ke , HT.A. (3.3)

HeussecTHsle BemHunHsl R 2 &ou RD oTpeseNiieM OCTPOSHUEM MHOTOYTOJIBHIKA CHII - Tak
HasbiBaeMoro niaua cunt. IloctpoeHne HayuHaeM oT Touku fy (puc.5r), oTKnaawiBas nocneaoBa-
TENBHO OT HEe CHJIHI, 3aMHMCaHHBIC B IEPBOM YPABHEHWH CHCTEMBI (3.1), mapamieneHo uX Aefcr-
BUK) Ha cxeme cui avaapl. [Iposoas 3aTeM depes KOHEH NOCAeaHero usnec*moro BEKTOpa F.D (Tou-
Ky a) 1.A. peakiti#l Rp5, a depes Ha4anbHylo Touky f; - JI.A. peakiuu RE 3¢, IOJTyHYaeM HX TOUKY
AepeceucHus - "b", KoTopast No3BoOAAET HAlTH

Ri= (bf)*Kz u Rog= (ab) * K¢ (3.4)

[Hockonsky reoMeTpiteckas CyMMa BEKTOPOB IEPBOTO ypaBHEHMA CHCTeMHI (3.1) paBHa uymo,
TO Ha IJIaHe CHJI Npu 00X0je MHOTOYTOJIBHHKA H3 TOUYKH f BCe BeKTOpa OVIYT HalpaBieHBI B
CTOpoHy 00X014a. —

[onras peakuns R.3 i R3z, +R3y ompenmengeTea U3 miaHa CHJI 110 BEIHYHHE

Ray= (ac) *Kg.

W3 tpetbero ypaBHeHAA cacTeMBbl (3.1) cleayer, uro BenmumHa wieda X=0. Jlna ompene-
NeHHA peakllid BO BHYTpeHHeil xiHeMaTHUeCKoll mape RHajbl - BpamaTenbHo#t Ty mapy "paspy-
maioT" B pacCMaTpHBAIOT TO M3 JIBYX 3BeHLeB, Ha KOTopoe JcHCTBYeT Hamboee HpocTad CHC-
TeMa cul. B Hawtem cnyuae sto 3eedo 5. Ha puc.d nokazana cucrema cul, AcHCTBYIOIIAR Ha
TOJI3YH H YPaBHCHHE €T0 PaBHOBECHA

3_ ;\Rob‘ =8 + Gst+ By + RastRyg= 0 (3.9)
Ris / ?G\D.S Pric.4

[Mpu 3ankcu ypaHedua (3.5) nOpaAOK CHEROBAHUA BEKTOPOB CHII COBNAJAET ¢ TAKOBbLIM B
MepBOM YPaBHEHHH CHCTeMBI (3.1). DTO MO3BOMET HCTOB30BATL YK€ NMOCTPOSHHBIA maH CHI
(puc.3r). OueBraHo, MACLITAOHBIN BEKTOP PeakUUK R45 HA M1aHe CHA MOKHO NONY4HTh, SCIU CO-

[
| o)
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eIuHuTs KoHen Bektopa R oo (eMm.$.(3.5)) ¢ Hagaiom BekTopa ®4  (IOTPHXOBOH BEKTOp Ha
puc.3r). Bennuuna peakiium
Rys = (bd) * Ko

TaxuM o0pazom, MBI onpenenieM Heu3pecTHhie peakinu B auaze BBII u nanee cnenyer nepeii-
™ K auage BBB — 25 3 , koTopasd BMecTe ¢ IeHCTBYIOMAMH Ha Hee CHIAMH LOKa3aHa Ha PHC.3T.
HanpaBnenue cun TAHXECTH K MHEPIMH TOKA3EIBAacTCA TakKe Kak M B NpeRbLAymIeli Adane. Yron
MEXIy 3BEHBAMH 2 B 3, a Takke MacmTaOHBIE JTHHBI 3BCHBCR JOJDKHB! OBITh TAKHMH JKe, UTO H
Ha nuaee nonoxeHud Mexanusma(puc.3a). Cnexyer obpatuts BHEMaHue, yTo B Touke C 3BeHa 3
HNPHIOKEHA peaKijHs _ _
- Rys = - Rgy
paBHas 1o Benuynne peakuu Ray , onpenencuuoi Ha nane cwi auamsl BBIT (puc.3r), Ho npo-
THBONONOXHO €H HAPAaBICHHOH.

YpapHeHHA paBHOBecHA THaasl BBB aMeroT Bug

(ch =T = =~ = —¢ —p
Rfa. +R;2 +G2 +¢’£ +R‘;(3+G‘3 +¢:3 +R03+R03: 0
T * * * * ® _
T % _
RE *ﬁéy(}j* hy ¥ Kyt @ * s *K)-Ryd bpys* K- M3 = 0 (3.6)
U3 BTOpPOrO M TpETHErO yp_aBHeHHﬁ 3TOH CHCTEMBI ONpeIciIcM BeAHYHHBI HECH3BECTHEIX CO-
CTABJIIOMIUX peakLnil R;‘Z U R . Ha puc.3n nokasaH BapdaHT, Korja R;g MONyY€Ha CO 3Ha-

KoM MuHYC. [lanpHelimee nocmoeﬂne njaaHa cuil oT Touku fp  (pHc.3e) MOBTOpseT Bee Te MIary,
KOTOpbI€ BBHIONHAIHCH TIPH MOCTPOCHHH npenmnymero niaa And Anajbl BBIL. B pesyasrate na-
XOIMM nepeceqenue N.A. COCTABISIIOUIMX peakiMi R 12 H R03 {cM. mnepBO¢ YpaBHEHME CHCTE-
MbI(3.6)) - Touky "¢". Bennuunbl peakumi
RO, =(em)*Kz u RL=(f)* Kk
Hanee onpenensiem e - — = —_
Rps =Ros +Rgz m Rgp2 = Ryz + Rg

IiTpuxoBHIM BEKTOPOM Ha IjaHe cull (pHC.3e) MoKa3aH BEKTOP Peaku#il BO BHYTPEHHEH KHHE-
MaTH9ecKoil Nape AHATH - B - Bextop R 32 - LIpH ero ompezeieHHd HCIOJNB30BAHO 0YEBHIHOE
ypaBHECHHE

%1?— + Gp +?52+-§32 = 0. (3.7
Benwanna Rzo = (nB)*K ¢

TaknM o0pasoM, peaknuH B KAHEMaTHISCKHX mapax fuansl BBB Takke onpeeieHbI.

CneayeT oOpaTMTh BHUMaHME, YTO MOPU 3ANMCH NEPBLIX ypasHeuuil cucteM (3.1) u (3.6) cua-
Yana 3allHCBIBAIOTCA CHJIBI, JeHCTBYIONAE Ha OJHO 3BEHO, a 3aTeM Ha Jpyroe.

B pesynbTare OT MEXaHH3MA KOHBefiepa y Hac "OCTANCH" MEXAHU3M NEPBOro Kiacca, MoKa3aH-
eI Ha puc. 56. Ha 3Beno | mecTByeT cHna TSKeCTH , cmia R 2¢= - Ryz , mpudeM Hanpasie-
une Ryp 6eperea ¢ mnasa cun auans 2 2 2 ua puc.3e. Bexrop peakuun R o7 Ha puc.56 noxassisa-
eM mpon3BojsHO. Ha 3BeHe 1 mokazad Takxe Myp - ypapHOBeIINBarOIHH MOMEHT. JLis phivaK-
HOr0 MEXaHU3MA KOHBEHEPA MO CBOEH CYIHOCTH 3TOT MOMEHT BHIPAXAET BOIAEHCTBYE ABUraTEN
OpHBOAa Ha 38¢HO [. Ero BEJHYHHA Kak MPaBHIIO HEH3BECTHA. JUIA PEIYaXKHOTO MeXaHHM3Ma JIBHATa-
tens Myp BbIpamkaeT cOGOM™PEaKUMIO IPHBOAUMOTO HCHONHUTEALHO0 MEXAHMIMA. 3anuileMm
YpaBHEHUS paBHOReCHS 3BeHa | B BHAC
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Ry * Gy +.9y + Ry = 0 G9)
Rop *hpoy *K ), + Gy *hes *K, - Myp_= 0
W3 nocneHero ypaBHEHHSA CHCTEME! OIpeleiisieM MoMeHT Myp . Peakius RO{ IO Hamnpaslie-
HHUKO H BEJTHYHHE OTIpefesifeTca MOCTPOCHHEM IUJIaHa CHIT

[lnan nonoxemus mexauusme Ko=...

. S
3) 7 27X
‘ % S FNE ;;
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1o NMEPBOMY M3 YpaBHEHHUH cHcTeMB (3.8) 13 Touku f 3 . Peakius R, ompenensercs kKak BeKTOp,
COEIUHSAIONIMA TOYKH I' U fé’l‘ e. Ro»f = (rfy ) * KF , 4 HAIPABJICHHE €€ K TOYKE f5
AB/SCTCSE HCTHHHBIM.
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Jnst olleHKH TOYHOCTH NOCTPOSHMA IU1aHa CHJI 9acTO MCIONb3YIOT ompenencHue Myp Golee
KOPOTKMM NYTEM, OCHOBaHHBIM Ha OOLIECH TEOPEME JUHAMUKY, COINIACHO KOTOPOil

m_ - K = -
55 NEF;} + dr=z/ N((DJ ) 0 (3.9)
rie N(i:-“,: ), N(D J) MOIIHOCTH, pPa3BABACMEBIC COOTRETCTBEHHO i o pHeurHel cunoi K ] * cu-
MoK HHEepUHKH; m H K - BHAEGKCH CYMMHPOBaHHS ONPENEIMIOLINe YHCIO CAN KaXIOH KaTeropuH.
Omnpeaenerne MOIMHOCTH GyeM BECTH ¢ HCHOJIB30BAaHUEM IpapHia pbrdara JKykosckoro HLE.
[1,¢.336-339], [2,c.63-64]. CornacHo 3TOMY NPABUAY JUIA ONIPEACICHHA MOITHOCTH CHITEL
€€ BEKTOP HeoOXOJMMO NOBEpHYTE Ha 90~ OTHOCHTENBHO Hauala H NEPSHeCTH Ha IJaH CKOpO-
CTEH, NPHJIOXKHB B TY €ro TOUYKY, KOTOpPas COOTBETCTBYET KOHIY BEKTOpa abCOMOTHON CKOPOCTH
TOYKH €¢ NPHJICKCHHA Ha 3BeHe MexaHu3Ma. Jlanee onpenendeM MOMEHT NIEpeHECEHHON CHITBI OT-
HOCH TENBHO MOMIOCA HIaHA CKOpOCcTel. YMHOXMB 3TOT MOMEHT Ha MaclwTadHbil KoahduuHeHT
[OCTpoeHHs ITaHa — Ky TOydHM HCKOMYIO MOIMHOCTS.

Hns onpenenenss Myp ¢ HenoabzoBanueM npasHna Xykosckoro H.E. ncnonesyem puc.5a u
Sr. MoMeHTBI, ACHCTBYIOIME HA 3BCHBSA 3aMCHACM TapaMH cwil Fyp , npumoskeHHBIX B Toukax Oy
H A Ha3sene | (puc.5a). Iipu 3voM vanpaenesne MOMEHTa TokKe, 4TO k Myp. I'nagHsle MOMeH-
THI CHJI HHEPIUHY Ha KaXIOM 3BeHE TAloKe 3aMeHsCM apaMy CHII, HalupuMep, Js1d 3BeHa 2

@ = o =M / Las

TIPHJIOKEHHBIX COOTBETCTBEHHO B TOYKax B M A W Raromux MOMEHT Toro ke 3Haka. Ha cremyio-
HWEM ITane OCYIIECTBISEM NEPEHOC CHII HA N13dH CKOPOCTEl MEXAaHU3Ma B COOTBETCTBHM C NPaBu-
gom JKykosckoro. Hanpasnenwe nosopoTa cuil Oe3pazfiHuHO, HO JOJDKHO OBITH €IMHBIM JJIA
Beex cuii. Ha puc. 5r 9710T HOBOPOT - HPOTUB HacoBOH crpenku. Jaiee ucmoibzyeM BbIpaMKeHUE
(3.9) ¥ T.K. B K&XIOM €ro craraeMoM OyZieT HpUCYTCTBOBATE Kod(hHiineHT Ky , TO Ha HErO BBI-
paxenue (3.9) MOXKHO cokparuTh. B pesynbrare BMECTO CyMMbL MOLHOCTEH Gynem HaxoaAuTs
CYMMY MOMEHTOB BHEIHIX ¥ HHEPIHOHHBIX CIJI OTHOCHTENLHO NNIaHa CKOpoCTed

pr * (pa) = G‘!*hG"G&*}bZ_FGa*th + G‘f *hég_!_ F.-D* (pd)-

n 1] ) f _
-@2*h¢2- ‘13'2*h¢2+@2*h¢2i...-®5*(pd)—-0 . 3.10)
IJI€ BEJTHYHHB! TUIEY W3MepATOTCH JHHeHkoM B [MM] (B KauecTBe MpHMeEpa Ha pHC.5T HOKAa3aHO Of-
pedenieHHs raeda CHIbI Gg - hGZ ).

OnpegenseM ¢MHCTBEHHOE HEH3IBECTHOS

Fyp = [Gy¥hgy £ . +B *@d) £ .. $®%hyy T ..~ * (pd) ]/ (pa) 3.11)

H, CIEFOBATENLHO Myp= Fyp * 4 A -
Hecosnanenue momertos Myp , HalAeHHOE MPH NOCTPOSHUHM IUIAHOB CHIT M M,“"jP - 10 npa-
BTy Xykosckoro H.E.
Y= [(Myp - M* )/ M* ]*100%
CTY’KAT KOCBEHHOH OLEHKOH TOYHOCTH NpPOBEICHHMS CHWIOBOTO aHaMH3a. [ONyCcTHMOE 3HAYEHME 12}'}
< 10% .
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3.2. Mexanuu3M sxmovatomuit apaxy BIIB

B xauyecTre mpuMepa pacCMOTPHM MEXaHH3M CTPOraNBHOTO CTaHKA Ha pHC. 6a, AMEIOmIH cile-

Iyiomyw popMyny cipoenns (3]
log — 223 — 7 245 .

Ha puc.6a nonoxenune kpupowuna | HaxoauTcs BHYTpU yria - Yoy , OTBEuAOIEMY pabouemy xo-
xy. Cnenoparesbio, CHNA TONE3HOTO CONPOTHBJICHHA onpenelsiercs 1o rpaduky cumsl Fc n oTse-
yaer 3Hauenuo Fcp. Hanpasnenue cunbl HA mOM3yHE NPOTHBONONOKHO €ro aOCOOTHON CKOPO-
ctd. CunoBo#f aHaTH3 HauMHaeM ¢ nocneaneit quansl BBII- 24 5 . On moapoOHOe onmcan B npems-
aywmem naparpage n.3.1. Ha cneayromem srane paccmarpusaercs muana BIIB -22 2 . Jlna uee
Macca KaMH{ - 3BeHa 2 MpHHUMAaeTCs paBHOH HYJIIO, T.K. OHa BecbMa Maia. [lokasae Ha puc.5B fxHa-
Ay OTAENbHO, MOKA3LIBAEM HA €€ 3BEHBAX BHEIHHE CHIlbl M CHJbI HHEPUMH TaK, KakK 3TO OIHCAHO
paHee ¢ HCMOMB30BaHHEM INMaHa YCKopeHHH (puc.66). Cana R 42 , BEIpakaiomasn ACHCTBHE HC-
cremyeMoii pasee nuaael BBIT npuisiafbigaetcsa NPOTHROTIONOXHO PeaKHHU 'ﬁ3.y ¢ e¢ ILIaHa CHIL.

1la04 nosoxens mex-ma _ o  Crema cur auaz?é»/ 223
Kp=ro IR ok yckopesins Kas..

_ /FCp

Puc.6

Heunzeectnan peaxuun Rm DPUKNAALIBACTCA NEPACHAUKYISPHO KYIHCE 02 B, uto ocHoBaHO Ha
YpaBHEHHH PaBHOBECHA KaMHA(pHC.6T)
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R(z +Raz =0 (3.12)
B HeM peakuua R 32 » CCIM HE Y4MTbIBATbh TPEHUE MEepHeHAuKyaspHa Kynuce. Hanpasnenue peak-
LHH R 10 yKa3bpiBaeTcd ¢ "TOYHOCTBIO o HaoOopoT". Peakumio Rg_g OOBIYHO HE pacKIagbIBaIoOT
HA JBE COCTABJIAIONHE,
Ycnosus papHOBecHs AHaabl BBII MOKHO 3allMcaTh B CNEAYIOIIEM BHIC
+

+ +

+E05 = 0
- Rﬂs*hR‘f3*KL+ 12 OZ_A K,, - GJ* th*KL, - *I&S*Kb-Mib:O (3.13)

U3 mocnexnero ypaBHEHHA ONpeACICM BEJIHYHHY PCaKIMH R,fg 3nak nmoc OyzeT o3HaYaTh,
YTO €¢ HANPABJICHHE HA CXEME PHC.OB ABIACTCA UCTUHHBIM. B mpoTHBHOM Ciyyae HanpaBlieHue R 72
Ha cXeMe HeoGX0THMO H3MEHHTE Ha ITPOTHBOMONOKHOE. Peaktmio Rp 3 Hal/eM Kak 3aMBIKAIOHH
BEKTOD LENOYKH BEKTOPOB 1I€PBOro ypaBuenus cuctemsl (3.13). Toctpoenne nnana cun aganst
nokasaHo Ha puc.64. Ilpn sToM peaknus

Rps =@ *K . (3.19)
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Janee neobxoaMMO paccMOTpeTh Mexanusm | Kiacca M onpeaenuTs Myp aByMs meropamm
noao6Ho ToMy, KakK 3To OBIIO NOKa3aHo B NpelkiAyIneM maparpade.
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